Qualitative inquiry, often characterized by non-numerical data, remains an underutilized tool in various research spheres including public health nutrition. However, there is an existing shared common ground with quantitative research, in that qualitative research can be a useful complementary tool in explaining the underlying meanings of quantitative data by unpacking the complexities of human behaviour and its relation to disease. Moreover, the qualitative approach is often commended for humanizing research by creating a space for the voices and contributions of the participants. Despite such perceived benefits, the position and relevance of qualitative researchers, techniques, and findings in the body of knowledge continue to be questioned and undervalued. Divergent views on the validity and reliability of qualitative research persist.
Introduction
Public health nutrition continues to be defined in different ways; a consensus on what it really means is yet to be reached. Worsely and Lawrence (2007) presented it as a field with a specific focus on the promotion and maintenance of food and nutritional health. They argue that public health nutrition is the bedrock for the social, cultural and economic wellbeing of communities.
According to the Nutrition Society's Public Health Nutrition journal it is a field that primarily emphasizes the promotion of good health through nutrition and prevention of nutrition related illness in the population (The Nutrition Society 2019). In another publication, the Journal of Nutritional Disorders and Therapy it is described as a science which helps in promoting the health status of the country by changing the food nutrition system to meet the dietary needs of the population (Longdom Publishing 2019). The Dieticians of Canada, on another hand, posits that public health nutrition exists for the enhancement of health and prevention of nutritionrelated diseases (Dieticians of Canada 2019). Despite the lack of agreement, there appears to be a harmony in some basic concepts: the promotion of health and prevention of disease amongst populations.
The importance of optimal nutrition in the sustenance of quality health and life has long been established (Percival 1997 , Strain 1999 . Malnutrition (both overweight and undernutrition) and its consequences remain a major contributor and cause of disease and death globally (Blossner, De Onis and Prüss-Üstün 2005) . For example, both developed and developing countries are grappling with the rise of nutrition-related non-communicable diseases such as diabetes and hypertension (Bloom et al. 2012 , Gouda et al. 2019 . Meanwhile, in resource-limited settings the lives of young children remain under threat due in particular to stunting (United Nations Children's Fund (UNICEF) et al. , Black et al. 2013 . Consequently, there is a growing interest in public health nutrition research in a responsive measure to better understand these challenges.
Generally, research entails investigation processes aimed at discovering new knowledge. In public health nutrition, these processes can give critical insights into disease or behavioural causal pathways, thereby, informing effective and evidence-based targeted interventions and practice (Harris et al. 2009 ). Public health nutrition inquiry utilizes two broad approaches; qualitative and quantitative. However, the quantitative approach has historically dominated the sciences since the 17 th century, placing a lasting emphasis on systematic, statistical, and quantifiable techniques over qualitative, naturalistic and non-numerical ones (Draper 2004) . The field of public health nutrition science research has not been an exception. Divergent views about the relevance, utility and importance of qualitative research in health research in general persist.
Qualitative versus Quantitative Research
Quantitative and Qualitative research methods differ in nature, principles and philosophical assumptions. Quantitative research, as the name suggests, emphasizes inquiry that is based on measurement and quantification (Draper 2004, Abusabha and Woelfel 2003) . It is generally considered objective due to the focus on enumeration which drives the pursuit to comprehend causation (Abusabha and Woelfel 2003) . Philosophically, this approach assumes physicalism and positivism with the aim to understand and describe phenomena through observable variables (Draper 2004) . In physicalism, also known as materialism, the world is interpreted through the physical lens, while positivism accommodates diverse societal perspectives that can be verified quantitatively (Creswell 2018) .
In contrast, qualitative research approach is non-numerical and relies on understanding human behaviours through interactions, observations of and inquiry into experiences (Green and Thorogood 2014) . Social and cultural aspects of human life, including values and beliefs, intertwine to inform behaviours and practices (Green and Thorogood 2014, Creswell 2018) . One of the hallmarks of this kind of inquiry is its emphasis on naturalism and interpretivism which advocates that behaviour can be best understood through interactions and observations within its natural setting and context (Ulin, Robinson, and Tolley 2016) . Another key distinction between these two techniques is flexibility; quantitative research is largely conducted within the confines of a controlled environment with standardized and predetermined processes such as hypothesis testing while qualitative research adopts flexibility which allows for modifications throughout the study (Draper 2004 , Creswell 2018 . In a nutshell, qualitative research is very useful for understanding the "what" of the large-scale phenomena through numbers, while qualitative research may be more apt at providing an in-depth analysis of "why" in specific situations (Al-Busaidi 2008).
Qualitative Research Design
The design of the qualitative inquiry follows the same pathway as that of quantitative research.
At its core, it is driven by a pursuit to answer a research question regarding a phenomenon. The central question is explicit and may have several sub-questions to guide the scope of the research (Creswell 2018, Ulin, Robinson, and Tolley 2016) . Qualitative research is anchored on five common approaches: narrative, phenomenology, grounded theory, ethnography, and case study (Creswell 2018 , Harris et al. 2009 ). The narrative approach has its origins in the humanities and as the name depicts is a narration of experiences; participants recall and share their stories with the researcher for chronological narration (Riessman 2008). Phenomenology, with underpinnings in philosophy and psychology, seeks to better understand the people's lived experiences of a particular phenomenon (Harris et al. 2009 , Creswell, 2018 . Grounded theory, a sociological research design, primarily involves the development of theories based off of participants' views (Charmaz 2014) . Ethnography, a common approach among anthropologists, is described as an immersion of a researcher in a context of interest over a prolonged period. A researcher actively engages with and assumes quasi-membership of society to examine its shared social structures and culture through observation and participation (Harris et al. 2009 , Creswell, 2018 . A case study is an in-depth analysis of a bounded phenomenon. Different factors can bound a case study such as time, geographical location, culture and socio-economic status, depending on the research question (Stake 1995, Alpi and Evans 2019) .
In selecting the ideal approach for their work, it is crucial for researchers to understand and situate their work within the existing philosophical assumptions (namely ontological, epistemological, axiological and methodological) and interpretive frameworks (e.g. positivism, social constructivism, feminist theory, realism etc.) that largely guide qualitative research (Creswell 2018 , Krauss 2005 . Another key characteristic of qualitative research is the role of a researcher in shaping the research outcomes (reflexivity). It is imperative for researchers to reflect and assess the potential role of their background, culture and experiences, as this can minimize biases in how the findings are shaped (Creswell and Creswell 2017) .
Sampling and Data collection
Focus group discussions, interviews, observations, and analysis of existing documents are some of the widely used data collection methods in qualitative research (Harris et al. 2009 ). A focus group discussion refers to a group interview (8-12 members), often conducted following an interview guide and under the guidance of a facilitator to give direction and ensure equal participation of all members. Different forms of interviews can also be used to solicit information from individuals (structured, semi-structured or in-depth); the main difference is the format of the questions which determines the degree of depth of the responses (Harris et al. 2009 ). For example, in structured interviews, questions are scripted and often require brief responses. In-depth interviewing, which entails asking general open-ended questions to allow unrestricted and organic knowledge exchange, are widely used, as they yield detailed and comprehensive data (Harris et al. 2009 ). Technological advancement has introduced new ways of conducting interviews (telephone, internet), thereby creating a shift from the traditional face-toface technique (Costa et al. 2018) . In a qualitative observation, the researcher records the behaviour and activities of the participants as they evolve in their natural setting (Creswell and Creswell 2017) . Qualitative observers can choose to participate or not. The collection of existing qualitative documents (such as newspapers, diaries, and official reports) and audio-visual and digital materials (such as social media content, pictures, emails and songs) can also provide important and useful data. Technology has seen the emergence of other methods such as photovoicing in which participants utilize photography and stories to describe their situations and experiences (Nykiforuk, Vallianatos, and Nieuwendyk 2011) . Often times, field notes are taken alongside the audio or video-taping of the data collection processes to ensure rich and layered data.
The indigenous research landscape is continually shedding light on traditional interesting and useful participatory community-based techniques that have been long overlooked. Some of these techniques include sharing circles and symbol-based reflections. A case in point is a study conducted in South Dakota, USA that utilized sharing circles to elicit traditional knowledge from native elders for purposes of developing a culturally appropriate nutrition and physical activity curriculum for the youth. Elders shared insights on the facilitators and barriers of optimal nutrition and physical activity based on their Siouan cultural understanding. Through these conversational groups, which often resemble focus group discussions, crucial information about the communities' historical and contemporary culturally unique food acquisition and preparation techniques were revealed. These cultural perspectives were considered valuable for the formulation and delivery of culturally appropriate youth nutrition education programs (Brandenburger, Wells and Stluka 2017) .
Similar to the photo-voicing technique which uses pictures, the symbol-based reflections approach allows the participants to share their stories virtually through symbols. In Canada, the development and use of Anishnaabe Symbol-Based Reflection (an arts-based and spiritual) technique has been hailed a transformational success among the Indigenous communities of the Anishnaabe territory; it has given them a voice and has empowered them to share their stories at important meetings (Lavallée 2009 ).
Non-probability sampling is common in quantitative inquiry, often employing purposive sampling instead (Krauss 2005 , Harris et al. 2009 , Suri 2011 ). Cleary et al. recommend that sample selection be purposeful and sequential based on a certain criterion guided by a conceptualized theoretical framework (Cleary, Horsfall and Hayter 2014) . Moreover, they suggest that small samples promote intensive and in-depth inquiry. In qualitative research, the aim is to reach saturation (a point where new themes or ideas are no longer generated). Data analysis, which is often conducted throughout the data collection process, facilitates the discovery of patterns and themes necessary for developing conclusions and theory. A widely used technique, content analysis, uses codes in various ways to create meanings and interpretations (Hsieh and Shannon 2005) . In exploring the efficacy of the interpretative phenomenological analysis in public health research, Fade (2004) highlighted its suitability in nutrition and dietetic research because of its roots in the paradigm on health psychology, critical realism and social cognition.
Ethics and Gender considerations
Qualitative inquiry involves gathering information from people, about people, hence researchers should anticipate and be aware of any potential ethical issues (Creswell and Creswell 2017) .
Ethical research upholds and protects the integrity of participants, ensures trust and transparency between all parties, and guards against and responds in a timely manner to any misconduct (Israel and Hay 2006) . In short, qualitative research should uphold the universal research principle of "do no harm" by promoting the key tenets of ethical research: voluntary participation, informed consent, fairness and equity, and privacy and confidentiality in all its activities (Ciuk and Latusek 2018 , Tracy 2010 , Sanjari et al. 2014 .
Additionally, gender considerations should be taken into account in order to provide a free and conducive environment for all participants (Rieker, Bird and Lang 2010). In Kenya, Njuki and Sanginga's (2013) work on gender and agriculture has shed light on the persisting genderinfluenced inequalities in the agricultural sector which continue to undermine and undervalue women. As a result, they recommend a gender-responsive approach in agricultural research to challenge the existing conventional practices that predominantly exclude women based on historical patriarchal beliefs that permeate the continent. This model seeks, therefore, to recognize and promote the valuable contribution and participation of women in this sector. This model entails practical solutions such as ensuring the use of both male and female enumerators, strategizing the order of questions (to start with questions about women's control in the households to more complex and sensitive ones), interviewing women and men separately (to improve openness and objectivity) and sex-disaggregation of data for comparisons. Most importantly, this model emphasizes the integration of gender considerations throughout the whole research process. Provisions should be made to encourage the free participation of any group that might appear gender marginalized or oppressed, to make their voices heard.
The Utilization of Qualitative Research in Public Health Nutrition
The use of qualitative research methods in public health nutrition transcends academic purposes.
They are also commonly used for formative evaluation and monitoring of programs, thereby, improving program design and functioning (Abusabha and Woelfel 2003; Anderson, et al. 2015) .
For example, in Ethiopia, focus group discussions were used to collect data to better understand the gaps between the purpose and practice of the Growth Monitoring Promotion (GMP) program.
Participants included mothers and health workers, with the aim to document experiences at the grassroots level. Findings indicated that, although the majority of mothers understood the need for regular monthly weight monitoring of their children, they lacked knowledge on appropriate responses to the findings, for example, infant and child feeding practices. These results were useful in the identification of gaps that impede the efforts to alleviate child malnutrition in this country (Bilal et al. 2014 ). Aboueid et al. (2018) , investigated the integration and implementation of recommended weight management and obesity prevention guidelines in primary health care practice. Data were collected from 20 nurse practitioners and family physicians through in-depth interviews. Some of the participants had limited information on the importance of diet assessment. Moreover, long wait times for dieticians was identified among the constraints for accessing nutrition care services. This study gave insights into existing barriers to proper nutrition knowledge dissemination and utilization of the available services, which has the capacity to improve future policy design. In support, Green and Thorogood (2014) state that public health problems are associated with human behaviours, hence the need for increased involvement of social science experts. Moreover, Crotty (1993) Qualitative research is often criticized for its high flexibility, which is considered to increase the risk of subjectivity and researchers' biases. As a result, there is a widespread belief that this approach is not scientific. It is also posited that this approach lacks the ability to establish causality, validity and reliability, and quality (Draper 2004, Abusabha and Woelfel 2003) . Let us examine each of these research issues. a) Causality: Quantitative researchers argue that causality is a concept that can only be derived from an experiment; observance of two or more physical items (Abusabha and Woelfel 2003) . Harris et al. (2009) assert that while quantitative research is suited for evaluations of interventions, outcomes, associations and the risk factors, it falls short in generating causal explanations, which are often embedded within cultures. In spite of his acknowledgement of the lack of attention and robust scholarly analysis on this issue, Maxwell (2004) states that causality in qualitative research can be explained through the interpretation of causal mechanisms and processes even without regular patterns. Based on his realist view, he posits that causal understanding can be derived through the qualitative inquiry lens. For example, this can be achieved through observation of causal processes and the interpretation of contextual effects on the processes of interest. Maxwell (2012) further argues that events and processes that trigger behaviours are real. In support, Creswell (2018) emphasizes flexibility and inductive reasoning to establish meanings, a fundamental aspect of qualitative research. b) Validity and reliability: Another contested aspect of qualitative research is the accuracy and consistency of its processes. The argument is that high flexibility limits validity and reliability. Over time, strategies have been developed to improve the rigour and credibility of qualitative research findings. Some of these include:
i. Intensive and long-term participation: spending substantial time in the field with more involvement with research participants will not only ensure the completeness of information gathered but will also increase variety. It is also believed that repeated interviews and observations promote trust between the researcher and the participant, hence allowing the naturalizing of the environments in the process (Harris et al. 2009 , Maxwell 2004 .
ii. Provision of rich data also known as "thick description": This refers to a process of ensuring a collection of detailed data through a variety of techniques (Wood and Welch 2010, Basch 1987) . Fields notes, observations and recording of non-verbal clues could also be a useful resource for data interpretations (Basch 1987) .
iii. Identification and analysis of discrepant, exceptional and negative cases: In instances
where the researcher has cases that seem to be contradicting an established theory, it is important for the data to be included in the data analysis as well in order to balance any potential biases (Harris et al. 2009 , Maxwell 2004 .
iv. Triangulation:
In recognition of diversity in research, it entails the involvement of multiple participants/sources, researchers, methods, or investigators to allow comparisons (Harris et al. 2009 , Maxwell 2004 . When two independently gathered sources of data (e.g. interviews and focus groups) are triangulated, the patterns that they collectively make evident are more reliable and valid. Reliability can be attained primarily by including different investigators at different research stages.
v. Member checks: Also known as respondent validation, it is a useful process for checking misconceptions or interpretations that deviate from the participants' perspectives. The participants are thus involved in the confirmation of interpretations and conclusions drawn about their data (Harris et al. 2009 , Maxwell 2004 . Moreover, member checks are considered an ethical and respectful practice which honours the role of communities as equal research partners. c) Quality: The quality of research methodology is also highly debated, more especially the lack of clear and standardized qualitative research guidelines. A systematic review by Fade (2003) analysed the use of quality assessment strategies in qualitative research and revealed low utilization of these mechanisms. He therefore, called for the development of some form of language that will be commonly understood among researchers. Pilnick and Swift (2011) recommend that the criteria for assessing quality should include a clear description of all methods utilized by the researcher from conceptualization to publication. Overall, Harris et al. (2009) caution that poor quality qualitative research papers risk rejection by peer reviewers, which might explain its under-representation in publications.
The difference in disseminating qualitative findings can be illustrated by a comparison of papers by Bilal et al. (2014) and Anderson et al. (2015) . Both examined the utilization and user proceedings clearly in chronological order and most importantly, highlighted the theoretical approach that guided the study. However, their suggestion of using ethnographic approaches was not well described, hence raises questions, considering that data were largely collected through interviews. Creswell (2018) posits that although it is not always required to explicitly state the theoretical approaches and philosophical assumptions, data should be presented in a way that allows for their easy identification. In this case, Bilal et al. indirectly 
Mixed Methodology
In light of the lack of consensus surrounding qualitative research, as described above, the use of mixed-methods that incorporate both quantitative and qualitative approaches have been explored. Zoellner and Harris (2017) provided a comprehensive analysis of the utilization of mixed methods in nutrition and dietetics research and practices including its nature and the history of this approach. Mixed-methods is as a process of utilizing both qualitative and quantitative methods in the same study to gain an in-depth and complete understanding of the phenomena focused on. Qualitative and quantitative research each have weaknesses which can be compensated for by taking advantage of their complementary strengths. Depending on the research question, the methods can be applied at different time points. In a convergent parallel design, both techniques are employed concurrently, primarily for purposes of data crossvalidation. Abusabha and Woelfel (2003) employed a mixed methodology approach to evaluate factors that determined retention in the US Special Supplemental Nutrition Program for Women, Infants and Children. Five focus groups with diverse ethnic characteristics were included and the findings were used to inform the construction of the survey which followed thereafter. Without these data, some of the barriers that were identified in the survey would have been missed and the quantitative questions would have been missing some valuable context-specific information. On the other hand, it was revealed that the sole use of focus groups would have yielded biased results leading to incorrect theories and conclusions. For example, in some instances, a few participants raised some concerns, which appeared to be not important to the majority of other participants, and therefore these participants' views could not be accounted as representative of the group (Abusabha and Woelfel 2003) .
When data are collected in two phases, quantitative followed by qualitative, this is referred to as explanatory sequential design. This design is often useful in the development of quantitative research tools to ensure appropriate, ethical and relevant questions. For example, this is common in designing surveys to enrich the content and to assist in deciding on recruitment and data collection processes. Embedded designs on another hand, incorporate the use of the two different methods with varying priorities, with one technique assuming prominence. On another hand, the transformative mixed research design is characterized by testing of existing solutions and theories with the goal to affect social change. Lastly, the multi-phase design applies to large and multi-dimensional studies where data are collected through a combination of sequential and concurrent approaches at different times (Zoellner and Harris 2017) .
Similarly, data can also be analysed in different ways. The widely-used approach for mixed methods research is parallel data analysis where data yielded in both domains are treated independently; thereafter, findings are cross-validated and compared to draw meaningful conclusions (Zoellner and Harris 2017) . Conversion analysis quantifies qualitative data through codes and counts while quantitative data is transformed into qualitative data, for example, through simple descriptive statistics. Sequential analysis employs the analysis of data at different stages where findings of one stage inform the next, hence the design unfolds with the process (Zoellner and Harris 2017 ). Johnson and Onwuegbuzie (2004) suggest that mixed-methods research can, in marrying the two approaches, recognize and accommodate the weaknesses and strengths of both. They advocate for pragmatism, which views knowledge as a construct of the contextual reality based on social and psychological values. This adoption of shared beliefs and knowledge among the researchers is supported by Morgan (2007) who recommends reorientation of research accordingly. The primary strength of mixed methods approaches is based on the use of combined qualitative (words, pictures) and quantitative (numbers) data to generate meanings (Johnson and Onwuegbuzie 2004) . This corroboration and convergence of data enhance evidence and the validity of the findings. However, conducting mixed methodology research is expensive, timeconsuming and requires skills in each method employed.
Conclusions
Qualitative inquiry belongs in public health nutrition research; it is a vehicle for meaningful interactions with the target populations. Additionally, qualitative inquiry brings in the voice of the communities and is a vital platform for collaborations, both necessary for the betterment of the food and nutritional health of communities. The mixed methodology research approach is an emergent technique in taking advantage of the strengths of both qualitative and quantitative techniques which also requires further exploration. Non-numerical findings largely characterized by people's stories can give unique insights into the reality and motives underlying statistical evidence of any particular phenomenon. Efforts to harness and nurture the synergistic relationship between qualitative and quantitative inquiry in public health nutrition research should be given greater priority. Most importantly, since there are various standards for ensuring quality and rigour of qualitative studies (Lincoln and Guba 1985; Schwandt, Lincoln and Guba 2007; Korstjens and Moser 2018) , it is imperative to draw on these guiding standards to further interrogate issues related to public health and nutrition. In other words, public health and nutrition research often appear to be more quantitative-driven, hence complementing quantitative methodologies with qualitative strategies would be beneficial in addressing critical issues in the field that might require researchers to draw from both paradigms.
